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NAVOD K OBSLUZE 

ZKOUSEC TRAKZISTORU TESLA BM 372 



INSTRUCTIONS FOR USE 

TRANSISTOR TESTER TESLA BM 372 




A — rniMcf pHstro] 

8 - r»guldtor a kolokloroviho napSif U|( 

C - r«0uldtor s$ proudu bozo 
D - vvpino£ U|[ 

E ' kontroloi iorovko 
F — pfepinoi rouohi rniricich pffztrajfi 
G - svorky pro piipojeni mtfen^ho prvku 
H — pfopino^ typu tronzistoru 
I — p}opino6 funkce 

J — regulator nfidov^ho budiciho proudu lg«, 
K — merici pnstroj 




A — Meter 

B — Collector voltage control 

C— Bate voltoge control 'mr 

O - Collector current switch 
E — Test lamp 
F - Meter range selector 
O - Terminals Tor the nieosuted device 
H - Transistor type selector 
I — Performance selector 
J — A. C. drive current control 
K — Meter 




POU2ITI 

Zkouiec tronzistoru TESLA BM 372 je ufcen k mironi proudo- 
veho resilovociho cinitele v zopojeni s uzemn^nym emitorem 
a k m6renl zpetneho klidoveho proudu kolektoru v zopo- 
jeni s uzcmnenou bozf Ikob tranzistoru typu PNP I NPN do 
kolekloiove ztroty 1 W. 

Ph'slroj umoznujc rovnez zkouseni hrotovych diod m6fonim 
jcjich proudu v propustnem i ncpiopustnem smSru. 



POPIS 

U zkouson6ho tranzistoru je mefer\o ng v zopojeni s uzemnS- 
nyrn emitorem. Stiidave nopeti, kterd budf bdzi mcfcn4ho 
tfonzistoni konstontnfm proudem 10 f«A, jc odebirano re si* 
foveho tronsformdloru T1. Velikost budiciho proudu je kon* 
trolovono veslov6nym mikroamp4rmetrem K. Proudovy trails- 
formator T3 umoznuje mefeni zes^lel^eho proudu v kolokto- 
fOv4m obvodu zkousenebo tronzistoru meridiem K, occjchovo- 
nym prime v hodnotdeh nj. Slcit^osmerny proud bdze IBi kte* 
ry jo porometrem pri mSreni vyslupni chorokleristiky Ik = f 
(U«) , Ize nostovit v rozsoliu 0 - 500 ;rA. ProcovnI bod more- 
neho tronzistoru nastovtme plynule regulovotelnym kolokto* 
rovym nopelim Uk o kolektorovym proudem Ik. jejichz voH* 
kost kontrolujome pri nostovovdni meridly K a A. Zdroj no* 
pdli o kmitoctu 50 Hz Ize nohrodlt vnojsim zdrojem (nopf. 



APPLICATION 

The TESLA BM 372 transistor tester is suitoble lor the measu- 
rement of the current goin factor of PNP or NPN tran- 
sistors employed with eorthed emitter, and for the measure- 
ment of the quiescent inverse collector current Ikob of both 
types of tronsistors employed with earthed base, os well os 
for the measurement of the collector dissipation up to 1 W. 
The instrument mokes it possible also to test point contoct 
diodes by meosuring their currents in the lorword (conduc- 
tive) ond inverse (nonconductive) directions. 



DESCRIPTION 

The factor Wg of the tested transistor is measured in an 
earthed emitter circuit. The A. C. which drives the base of 
the Ironsistor with o constont current of 10^ is derived 
Irom tho moins tronsformcr T1. The magnitude of the drive 
current is indicated by tho built-in microammetcr K. The cur- 
rent transformer T3 enables the meosuremenl of the amplified 
current in the collector circuit of the transistor under test 
with the meter K which is colibroted directly in terms of the 
factor «g. The D. C. (la) of the base, which is one of the 
porometers for plotting the output response curve Ik ' f 
(Uk) can be adjusted within the range 0 to 500 pA. The 
v/orking point ol the moosured transistor is adjusted by 
changing the conlrollobk* collector voltage Uk and the col- 
lector current Ik. the mognitudes of which are indicoted by 
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genefotofem Teslo BM 218a, BM 844, BM 365) a m6?it tak 
pM vyisich kmitoctech (osl do 20 kHz). 

Klidovy proud koiektoru Ikob zkouSon6ho tronzistoru je m6- 
roh V zapojenf s uzemnenou bozf. 



the meters K and A respectively. The built-in 50 c/s source 
can be replaced by an externol source (e. g. one of the 
Tfc'SlA generators BM 218a. BM 344, BM 365) and then the 
foctor Ag con be measured ot any higher frequency (up to 
opproximotely 20 kc,'s). 

The quiescent collector current Ikob of the transistor under 
test is measured in on earthed base circuit. 



PRINCIPIALNI ZAPOJENI 



BASIC CIRCUITS 



Obr. 2 
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Rozsahy: 

Merl tronzi$tory typu PNP a NPN do kol©klorov4 ztrdty 1 W 

RozsoU rtg — 0 oJ 100 1x08 — 0 02 100 ,«A 

0 Qz 500 0 500 .»A 

Mozno&l nostovonl procovnlho bodu: 



Koiektorovd nopeti’ Uk: 
Koicktotovy proud Ik: 
Pfesnosl noslovcni 
$s paromotrO; 

Merny kmitocet: 

Presnost merenf 

Kmitoctovy rozsoh pro vnejsi 

zdroj: 

NopeU vnejitho zdroje: 
VnitFni odpot zdroje: 
Pfidovod chybo pM vnfrJSim 
zdi'oji: 

Osozeni* polovodidi: 

Nopdjeci nopeti’: 

Pnkon: 

Jisteni: 



Rozm6ry 

Vaho: 



0 20 V plynulo 

0 -t- 50 mA plynule 

± 2,5 % 

so Hz sHovy 

d: 10 ®/i) z pine vychylky 

50 Hz + 20 kHz 
osi 1 V 
osi 100 Q 

* 0.5 dB 
2X3NN41 

220 V o 120 V - 50 Hz 
12 VA 

tavnou pojistkou 0,1 A/^SOV 
pro 220 V 
0.2 A/250 V 
pro 120 V 
250X194X140 mm 
osi 6 kg 



TECHNICAL DATA 
Ranges: 

The instrument measures PNP or 


NPN tronsislois of collector 


dissipations up to 1 W. 
factor ranges: 0 to 100 


Ikob ronges: 0 to 100 pA 


0 to 500 


0 to 500 pA 


Working point adjustment: 
Collector voltage Uk : 


0 to 20 V, continuously 


Collector current Ik t 


0 to 50 mA. continuously 


Accurocy of D. C. 
porometers odjustmenl: 


:L 2.5% 


Measuring frequency: 


50 c./s (mains frequency) 


Accurocy of the 
factor measurement: 


± 10% of the full scale 


Frequency range 


doflectian 


of the external source: 


50 c/s to 20 kc.'S 


Voltage of the external source: 


1 V approx. 


Internal resistonco of 
the external source: 


100 ohms approx. 


Additional error caused by the 
external source: 


± 0.5 dB 


Semi-conductor devices 
employed: 


2X3NN41 


Powering voltage: 


220 V or 120 V. 50 c/s 


Power consumption: 


12 VA 


Fuses: 


0.1 A/250 V for 220 V 


Dimensions: 


0.2 A/250 V for 120 V 
250X194X140 mm 


Weight: 


6 kg approx. 
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PftiPOJENi A PftEPINANl SITE 



Pred pfipojenfm pristroje k siti s© pre$vSdame, zda Je pnslfoj 
prepojen na sprdvne si<ove nop6ti. Pf©pojeni se provodi ko- 
touckem volice iiopeli N no zodni stene pfistrojo (obr. 4). Vy- 
iroubujeme Sroub uprostred volide nopStf, kotou^ povytdhne- 
me 0 natoiime tok, oby Cfsio, udavojici sprdvn^ sit'ov© no- 
ped. bylo pod irojObelnikovou znoJkou. Sroub polom op6t 
zosroubuieme a tim kotoucek zojistime. Je-li volii i-Kipet.' 
V polozc. nokreslene no obr. 3, je pnstroj ptepojen no 220 V. 
Vedle si'tov^ pfivodky M je umi'steno sKovd pojislka L Pfi 
zm6n6 sfifoveho nopfett je treba rovnei ikontrolovot hodnotu 
pojistky. 



Hodnoty pojislek pro sffovd nop6d 220 V a 120 V jsou uve- 
deny v odstovci ,,T£CHNICK£ ODAJE". 
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CONNECTION TO THE MAINS 



Before the tester is connected to the moins, it is essential 
to moke sure that it is switched to tho ovoiloble moins volt- 
age. A change of the moir>s voltoge con be carried out with 
the disc of the voltoge selector N which is on the bock po- 
nel of the instrument (Fig. 4). The screw in the centre of 
tlio disc has to be removed, tho disc pulled out partiolly 
and then rotated until the number on it which indicotes the 
required voltage becomes positioned opposite to the trion- 
gulor mark. Then the screw has to be replaced ofter the 
disc hos been pushed home ogain. end thus the disc is se- 
cured. If tho disc is In the position occording to Fig. 3. then 
the tester is Adjusted for use on 220 V mains. Next to the 
mains connector M Is the mains fuse L. Whenever the mains 
voltoge setting is oltered, also the fuse must be exchanged. 
The correct fuse ratings for 220 V ond 120 V mains volloges 
ore listed in the section "TECHNICAL DATA '. 
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Obr. 4 
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Nejdrivc nostavi'me vsechny potcnciomctiy o prepinace do 
Icve krojni pololiy- PHstro] pripoji'mc no sifove nopeti o vy* 
vody m^Teneho tronzistoru zasuncmo do zdirok 0 oznoccnych 
no ponelu pi'smeny EBK. 



Zdc jo t'lUtno si uvedomit, ie liiovnf ptiiinou poskozoiii Iron- 
zistoru jo zamcna elektrod, typu tronzistoru a polcirity nopd- 
jociho zdfoje. Drive nez lionzislor zfipojime, zjistimc z Icoto- 
logu iispordddni jcdnotlivych elektrod. Neni-li tronzistorv kci- 
lologu uvcdcn, vychdzimc z predpoklodu, ie stredni vyvod je 
bdzo. bliio k ni emilor a v/dalenojsi kolektor. NSkdy byvd ko- 
loktor oznocen rudou tockou, dolsi olektrodo btize ke koick- 
toru je bdze a posledni je emtlor. 



Ncizo-li oni i. rozloieni vyvodu usuzovat no zopojeni, nezby- 
vd, tiei pouzit pHmo iikozujiciho ohmmclru s nopMim bctone 
1,5 V. Postupnym zkousenim dvojic vyvodu hieddme tu dvo- 
jici, kterd v oboii smerech (tj. pri prepinoni privodu k ohm- 
metru) propoustt moly zpetny proud. Tyto eleklrody jsou ko- 
leklor o emitor, dvd diody spojene v serii. Pri obou poloii- 
loch vndjsiho nopeti je vzdy jcdno i died polorizovdno 
zpclnco broni pruloku pioudu. Tic-li oleklrodo ju buze. 2byvd 
nyni urcit, kterd z prvnich elcklrod je omitor o klord koleklor. 



MEASUREMENT 



First of all the controls and sv/itches on the front panel of 
the instrument hove to be set to their extreme counter-clock- 
wise positions. Than the instrument has to be connected to 
the moins ond the terminals of tho Ironsistor which has to 
be tested ore inserted into the sockets G which ore mork- 
ed on the ponel with the letters EBK. 

It is essentia! to bear In mind that the main cause of many 
damages to tronsistors ore erroneous connection of the elec- 
trodes (terminals), foulty polority of the powering source, 
and mistakes in the determination of the transistor type. 
Therefore, before the transistor is connected, its terminals 
must be identified occording to the data (catalogue) sup- 
plied by the makers. If no such data ore ovoiloble, then it 
is iiecessory to assume that the centre lermlnol is the base, 
the terminol nearer to it is the emitter, ond the farther one 
is the collector. In some casus the collector is marked with 
a red dot, then the next electrode which is close to the col- 
lector is the base and tlic lost one is the emitter. 

If it is impossible to identify the terminols even according to 
lltcir positions, then a direct reading ohmmeter provided 
willi o 1.5 V botteiy must be used. By the successive testing 
of the terminals in twos, ihol pair is found which in both 
directions (i. e. when the ohmmeter polarity is reversed) al- 
lows o smell current flow. These two terminals ore the col- 
lector and the emitter, i. e. tv/o dtodes connected in series. 
Whichever polority ■$ applied, one of the diodes is olvruys 
iiiversely polarised and prevents the cunent flow, ond the 
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Urame ji mSrem'm prOtokovych proudu proti bozi. Prulokovy 
proud koloktoru byv6 totiz vMs( nez prutokovy proud emitoru. 
Typ tronzSstoru zjisti'mc podle polarity napeti ohmmetru po- 
trebn6 k prutoku prutokovych, Ij. vetsfch pioudu. Je-li bazc 
klodnd, jdo o tranzistor NPN, zoporr^o boze pri'sluii trartzis- 
toru PNP. Je somozrejme, zo pn vodn4m tronzistoru (onto po* 
stup sQlhovo. 

Do zdiirky oznocene pi'smenem K zo&unomc vyvod koloktoru, 
do zdirek E o B zasunome privody k emitoru a k b6zi. 

V prv6 polozo prepi'noce I. oznacene 0, kdy zosouvame 
ny tranzistor, jsou vsechny obvody prlstroje jeite rozpojcny. 



Dulciit6 poinbmky k obslurr* 

Abychom nezniclli tronzistor, nesmitne nostavovot procovnf 
bod zo dovolenou maximolm' kolektorovou ztrctu. 

Pfi mdreni zpetneho klidoveho proudu kolektoru IkO!i inusi* 
me dbot. oby nom toto hodnoto nevzrustolo pri konstontni’m 
koicktorovbm napeti. Roste li, zr^omeno to, ie je no koloktot 
tronzistoru prilozeno vetsi nopetr, nez je pripustno. Tranzislot 
by mohl b’jh poskozen. 

Podobny pnpad jako predchazejici mOze nastot pn meicni 



romainiitg electrode is the base. It remoins to find out which 
of the two oscertained electrodes is the emitter oi>d which 
is the collector. This con be effected by measuring the cur- 
rents flowing to the base. The current of the collector is al- 
ways larger than that of the emitter, 

The type of the tronsistor is determined according to the 
polarity of the ohmmeter voltage which is applied when the 
higher, i. e. tito forv/oid, currents flow. If the base is posi- 
tive, then the tronsistor is of the NPN type. A negotive base 
indicates a PNP type of transistor. It is obvious that the termi- 
nals of a defective transistor cai>not be ascertoined in the 
described manner. The collector terminal Is slid into the 
socket morked K. The emitter and the bose must be con- 
nected to the sockets marked E ond B respectively. 

When the switch I is in the first position marked "0", i. e. 
during the connection of the transistor to be tested, all the 
circuits of the tester remain interrupted. 



Important operational noliri. 

In order to prevent the destruction of the tested tronsistor, 
the working point must be adjusted so thot the maximum 
permissible collector dissipotion is not exceeded. 

During the measurement ol the quiscent collector current 
iKoe. it Is essential to prevent this volue from rising ol a 
constant collector voltage. A rise in the collector current in- 
dicates thot the collector voltage e«cccds the permissible 
limit ond thot the tronsistor could be domoged. 
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proudov6ho lesilovaciho Cinitelo a'E vzrusldnfm kolokloro- 
veho proudu Ik' 

Tento vzrusl ]e op&t zpusoben velkym nopetim na koloktoru 
nebo velkym kol«ktor©vym proudem. Vzrust kok'ktoroveho 
proudu muze nostot i v pFipade, ie neni prekrocono moxi- 
trtdlnf dovoknd kolektorovd ztrdta. 

Prochodem proudu tronzislorem nostdva mirny obr'ev piocho* 
dovd vrstvy, ktery muio zpusobit i zmSnu parometru v rozmezi 
osi 3-5 %, coi se mufe projevit i pfi mdfenl. 

Pri mereni tranzistoru je nutno dbdt no sprdvnou polorilu no- 
pajeci'ch nopeti. Opocnd polorito nopdjociho nopdtl muze 
tranzistor znohodnotit. 

Podic typu tronzistoru prepneme prcpinod H bud' do polohy 
PNP nebo NPN. 

Nostovoni vclikosti budiciho proudu. 

Prepneme prepino£ I do polohy ..Ig o naslovlm© volikost 
stndaveho signalu o kmitoitu 50 Hz, privodcneho no vstup 
mdrendho tranzistoru no tokovoii hodnotu, oby trar^zlstorem 
prolekal proud bozc Id roven tO #<A. Velikost strldovdho iw- 
pett rogulujeino potenciometrem J, kterym nostavi’mo vychyl- 
ku meridlo K no cervene oznoceny sty dilek stupnico. Pt’epi* 
nac rozsohu meridlo K (no obr. 1 oznoceny P} prepneme do 
polohy lx. 



Similarly, during the current gain foctorzzj meosurement, tho 
collector current Ik must not increose. A rise In this current 
is caused by on excessive collector voltage or by o too high 
collector current. The collector current con rise even when 
the maximum permissible collector dlssipotion is not ex- 
ceeded. 

The current llovririg through o tronsistor causes o slight 
heating of the junction loyer which moy result in o chonge 
in the tronsistor properties by 3 to 5 %, ond sometimes con 
be noticed during the measurement. 

When transistors ore beir>g measured, it is important to en- 
sure the correct polority of the powering voltoges. Reversed 
polarity con destroy the transistor uridor tost. 

According to the type of transistor, tho typo selector H must 
be set to tho position morked "PNP" or "NPN". 



Drive current adjustment. 

The switch I hos to bo set to the position "le~", and the 
magnitude of tho A. C. signol of 50 c.-'s which is applied to 
the input of the tested transistor has to be adjusted so that 
the base current Is tlowiisg through the transistor is 10 //A. 
The magnitude of tho A. C. volloge is controlled with the 
potentiometer J which hos to be adjusted so that the needle 
of the meter K points to the 100th division on the scole. This 
division is marked in red. Tho rongc switch {marked F in 
Fig. 1) of the meter K has to be set to the position "lx". 
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Noitaveni pfocovnlho bodu tranzistOfu. 

Pfi nostavovonf procovnfho bodu zkouseneho (ronzisloru uda- 
n6ho vyrobcem. nebo urteneho vlastnf livahou, ponecliomc 
pfepinoc I V poloze „Ib vebkost kolektofovoho nopeti Ui< 
nostovlme potenciomcticin B v rozmezi 0 — 20 V, coz kon- 
trolujemo meridiem K. prepneme*U pfepinoi D do poloKy 
Uk. Rozsoh meridla K je 10 V nebo 50 V podle poloby prep*- 
noce F. 



Velikost kolektorov6Uo proudu Ik naslavime potenciome- 
trem C v rozmezi od 0 do 50 mA. coz kontrolujeme m6ri- 
dlem A. 

Rozsoh meridla A je 10 mA nobo 50 mA pro pinoii vychyiku 
(1 Izc je] opet mdnit prepmaicm F. 

Po nastavem' Ik znovu konliolujeme Uk- NasloMi pokles Uk. 
vyrovnome joj pomoci potorKiometru B. Sou^osne konlrolu- 
jeme hodr>oIu slejnosm6rn6ho proudu bdzo. Proud bdze mfize 
mit hodnoly od 0 do 500 ,uA. Stupnice jo vynesena ph'mo no 
Sti'tku kolem potenciometai C, hodnoty zde vynesenA slouzl 
k informocnim uccICim. 



Mcreni proudovoho zesilovoclho ^initclo iranzi&toru 
s uzomnenym emitorom . 

Prepinai I prepneme do polohy oznnceii6 No mSri- 

dle K odecteme hodnotu tfj. RozsoU mC-iidlo pro m6rcni 

/ , .. t D r/ - - - C? 
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Working point adjiutmenl. 

During the odjustmcnl of the worfcii^g point of the transistor 
under test - this point Is given by the makeis or determined 
by the operotor — the switch I remoins in the position 
the magnitude of the collector voltage Uk is adjusted with 
the potentiometer B within the range 0 to 20 V os indicoted 
by the meter K, and then the switch D hos to be set to the 
position marked ”Uk". The range of the meter K is either 
10 V or 50 V Jull scale deflection, according to the setting 
of the switch F. 

The mognilude of the collector current Ik is set with the po- 
tentiometer C within the range 0 to 50 mA. os indicated by 
the meter A. 

The range of the meter A is either 10 mA or 50 mA full scole 
deflection ond con be selected with the switch F. 

After the magnitude of Ik has been adjusted, the voltage Uk 
is checked. If it hos dropped, then the difference is com- 
pensoted for with the potentiometer B. Simultaneously the 
D. C base current is measured. According to the tested 
tronsistor. the bos© current can lie between 0 and 500 «A. 
The scale engraved on the label round the potentiometer C 
roughly indicotes the bose current for Informotion purposes. 



Current goin (actor c, mcosuiement with earthed emitter. 

The switch I hos to be set to the position '*«£". The mogni- 
lude of this value con be read directly on the scale of the 



je 100 nebo 500. podle polohy pt^plnoce F. Prepnutim 
p^epinoce I do poJohy „Ib-" s© presvedcjme, zdo mon»e 
sprdvne nastavenou hodnotii biidiciho napeti. 

Chceme-li znot zesilovaci iinitel tronzistotu s uzemnenou 
bdzi mOzeme zmer'enou bodnotu prevdst no hodnotu 
nosledujfcim jednodvicliym vztahem. 



Budeme-li chtit zmefit tento tronzistor v jindm procovnim 
bode, poslupujeme loklo: Prepinod I nostavfmc do polohy 
■■ffj”. Propinod D prepneme do polohy Uk o iioslovime po- 
tenciomclr B no pozodovonou hodnolu kolektoroveho nopetf 
0 zorovcn potenciometr C no pozodovonou hodnolu kolek- 
torovdho proudu. 

Pfi noslovovdnf procovnfho bodu musime dbdl, obychom ne- 
ptekrocili dovolenou moximdinf kolektorovou ztrdtu. Chce* 
me-ll merit «j pr* vysSich kmitoctech, nosuneme do zdi’rek 0 
no zodni strand piistroje (obr. 4) koliky ptivaddjici nopoti 

0 zvolendm kmiloctu z vnejsiho generdtoi'u. 

Zosunutim pn'vodnich koli'ku so oulomaticky odpoji vnilini 
zdroj biidiciho proudu o sitovdm kmitodtu o no bdzi mdro- 
ndho lionzistoru je nyni piivddeno stndove budici nopdti 

1 generdtoru. 

Velikost budiciho nopdtf nostovime opet tokovou, oby vychyl* 
ko meridlo K dosdhlo no cervene oznoceny sty diick stupnice. 
Budici nopeti nyni regulujeme opet knoilikem J, pripodne 



meter K. The ffg range is either 100 or 500 according to the 
setting ol the switch F. By chonging the position of the 
switch I to thot marked il is possible to ascertain 

whether the drive voltage has remained correctly odjusted. 
If it is necessary to know the current goin factor «g of the 
tionsistor in earthed base connection, then the efj factor, 
I. e. the current gain foctor with eorthed emitter, can be 
transformed into the r<g value as follows: 



If the dolo of this Ironsistor ot another working point ore 
required, then the measuring procedure is os follows: 

The switch I hos to be set to the position The switch D 
is changed to the position ”Uk" and the potentiometer B 
has to be adjusted to the required collector voltage, and 
the potentiometer C simultaneously altered to the required 
colloclor current. 

When setting the working point, core must be taken thot the 
permissible collector dissipotion is not exceeded. If the ug 
foctor has to be meosurod at a higher frequency, then on ex- 
lornol generator set to the oppropriote measuring frequency 
has to be connected to the sockets 0 on the back panel ol 
the tester {Fig. 4). 

By inserting the plugs ol the externol source, the built-in 
50 c!s drive source is automaticoHy disconnected and the 
A. C drive voltage of the external generator is applied to 
the base of the tronsistor under test. 

The magnitude of the drive voltoge is set so thot the needle 
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rogulatorem velikosli vystupniho napetf pouJiteho nf genera* 
toru. 



Mefeni ip6fn6ho ktidov^ho proudu kolekioru v zapojeni 
se spete^nou {uzemnenou) bozi Iko 0 * 



of the meter K swings to the red fine which morks the lOOlh 
division of the scale. The drive voltoge can be controlled with 
the potentiometer J or xvitU the output control of the em- 
ployed geneiotor. 

Collector quiescent inverse current Ixoi measurement ^ 

with common (eoilhcd) base. 



Prepinac I prepneme do polohy oznacon6 Iko«. Potenclo- 
metrem B (prepino<^ D v poloze Uk) nostov/me pozadovon6 
kolektorove nop£*li indikovone meridiem K a po prepnuti pre- 
pinoce D do polohy Oodeitome hodnotti Ikob no mefidle K. 
Rozsoh mdfidia j’e 100 ftA a 500 pA. Timto zpusobem muzeme 
prom^iit cclou zdvislost 

U0B= f (Uk) 



The switch I is chonged to the position "iKOe". The required 
collector voltoge is odjusted with the potentiometer B (the 
svritch D set to the position "Uk") according to the indicat^ol^ 
of the meter K. Then the sv/itch D is changed to the position 
"0" and the Ikob volue is read on the scale of tho meter K. 
The ronge of this meter is either 100 .oA or 500 ^A. 

In this manner the whole function 



M6fenl vyrtupnf chorokleristiky tronzisto* 
lu $ uzemninym emitorem Ik ~ f (Uk); 
U konst 

Pfepinoi I v poloze '‘IB^’' nebo "rr|". 
Pfepfnod H je pfepnut podle typu tran- 
zistoru. Potenciometrem C nostovhne po- 
zadovonou hodnotu proudu bozc Ib po- 



..W 
/ ' 












'I 



/.• P 



0 f ^ ^ g / c » JO tr 



iKoe f (Uk) con be plotted. 



Output response meosuremenl of o tron- 
sistor with earthed emitter U = f (Uk); 
Ih const 

The switch I is in the position "le-*" or 
The switch H is set according to 
the type of the measured Ironsistor. Tho 
bose current Ib is adjusted with the po- 




Obr. 5 • Fig. 3 
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die stupnice vyzna£en4 no stitku (obvyMe postupujeme lok, 
ze volimc Is “ 0: 50; 100: . . . «A. 

Prepinai D pfepneme do polohy LV a menfme hodnolu ko- 
Iektorov6ho nopeti Uk potenciometrem B postupne od 0 do 
maximolni pnpuslnc hodnoty udon6 vyrobcem (odocisl U< 
no moridle K). SouiasnS odecitdme hodnotu kolekloroveho 
pioudvi Ik no moridle A. Tolo provddime pro kozdou nosto- 
venoii hodnotu 'e Nomerene a nostovene hodnoty vyndsfme 
do grofu. Dbome, obychom nepfokrocili moximdlnf dovole- 
nou koleklorovou ztrotu uddvonou pro fn6feni' tronzistoriS vy- 
lobcem. 



Kontrolo pioudu v propusindm tmeru u hrotovych 
germanlovych diod 1NN40 a! 6NN40; 1NN41 oi 6NN41. 

M&renou diodu zapojimo mezi svorky oznacene E a K. Pro< 
pinac I jo V poloze ”(b^" Preplnoc H v poloze podle 

polorily diody. Potenciomolrem B (pfepi'noc D v poloze Uk) 
nostovime no meridle K nopoli 1 V. Minimdlm’ hodnotu prou* 
du germontove diody v piopusln6in smeni odecteme no m6- 
ridie A. 



Poznomko: 

Pfi prepnoti prepinoce H do druhe polohy (nepropustny smor 
diody) mo byt vychylka no meridle A mens! net 1/10 vychyl- 
ky V propustnem sm^iu. 



lentiometer C according to the scole on Us lobel {usually the 
8 volu© is selected as follows; te 0; 50; 100: . . .uA). 

The switch D hos to be set to the position "Uk” ond the 
mognitude of the collector voltage Uk is oltered v/ith the po- 
tentiometer ffg from 0 to the maximum volue permitted by the 
makers (Uk is read on tho meter K). Simultoneously the col- 
lector current lx is lood on the meter A. This procedure Is 
repeoted for each le value and the results ore plotted In a 
diogrom (Fig. 5). It is imporlonl to toke care that the maxi- 
mum permissible collector dissipotion (os Indicoted by the 
makers of the transistor) is not exceeded. 



Forward current tests of point contoct germanium diodes 
1NN40 to 6NN40 ond 1NN41 to 6NN41. 

The diode to be tested is connected between the terminols 
morked E and K. The switch 1 is in the position *Ib~-" (”«j"). 
The switch H is set according to the polority of the tested di- 
ode. With the potentiometer B such o volloge is adjusted thot 
the meter K indicotes 1 V (the sv/itch D in the position "Uk”). 
The minimum volue of the germanium diode forward current 
con be read on the meter A. 

Note; 

When the switch H is set to the second position (inverse di- 
rection). the deflection of the meter A should be less than 
one tenth of the deflection in the forword direction 
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Konlioia proudu v ncpropustnim smiru u hrotovych 
germaniovych diod 1NN40 az 6NN40, 1NN4T ol 6NN41. 

Merenou diodu zopoji'me mezi svorky oznacene B a K. Prepi’- 
noc H V poloze podie polarity diody. Potcnciomelrem B (pro- 
pinac D V poloze .,Uk") no&tovfmo no m^ridle K poiadova- 
nou hodnotu napcti (rnuiernc ment proud v nepropuslnem 
smeru pouze do hodnoty nopetl -20 V, col pro b^lriou proxi 
dostaCuje). Po pfcpnutl prepinoco D do polohy „0" o pfe- 
pi'noco I do polohy odccteme zpetny proud diody no 

m^rtdle K. 

Mcfeni vstupniho odporu tranzUtoiu {parameir hll). 

Tronzistor je zopojen do svotek G, mezi emitor a bazi je zo- 
pojcn nl milivoltmetr napr. Tesla BM 210. Kostra milivoltmetru 
je pripojena no emitor. Priprovo ikousece tranzistorir je ob- 
dobna Joko pro merenf proudoveho zesilovociho cinitele 
(sir. 10). Milivoltmetr uddvd plirno vstupm' odpor tranzistoru 
V pracovni'm bode, vychylko 1 mV odpovida 100 fl. 



Pfiklad moFeni: 

Odoj milivoltmetru: 3 mV 

Vclikosl vstupniho odporu tranzistoiu (hll) 3 . 100 11 '■ 

300 a 
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Inverse current tests ol point contact germanium diodes 
1NN40 to 6NN40 ond 1NN41 to 6NN41. 

The diode to be tested is cotmeclcd beUveen the terminals B 
ond K. The switch H is sol occording to the polorily ol the 
tested diode. With the potentiometer B (the switch D in the 
position the required voltage is adjusted occording 

lo Ihe deflection of the meter K (the inverse current con be 
measured only up to -20 V, but this Is sufficient lor oil proc* 
t'col purposes). After the sv/itch D has boen chonged to the 
position '0" ond the switch I lo Ihe position "Ikob the In- 
verse current of the diode is rood on the motor K. 

Transistor input reslstoncc (parameter hll meosuremont). 

The tronsistor lo be mcosured is connected to the terminals 
G. Between the emitter ond the base is connected an L. F. 
millivollmeter, o- g. the 1ESLA BM 210. The chassis of the 
milllvoltmeter is connected to the emitter. The tronsistor 
tester has to be prepared for the measurement in tl^e soirro 
manner os for the current goln foctor measurement (sec 
page 10). 

The mlllivoltmetcr directly Indicates the input resistonce of 
the tronsistor at the working point. The deflection of 1 mV 
corresponds to 100 ohms. 

Fxomple of measurement: 

Reading on the millivoltmeler: 3 mV 

Magnitude of the tronsistor 
input resistance (hll); 



3 . 100 ohms “ 300 ohms 



Odoj miHvoltmetiu: 10 mV 

Velikost vstupniho odporu troiuistoru (hll) = 10 . lOOfi “ Ikli 

Presnost mefer>»: do 3 kjl ± 10®/o 

do 10 kU * 25% 



Kootrolo nopajeclch napSti; 

Nopet* a proudy v bodech oinocenycli ve schomotu byly m6- 
feny prfjlrojom Avomcl (Ri “ 1000 Kontfolu nopeti'pro- 
vadimo. }e-li pr«stroj BM 372 prlpojen no strove nopeti 220 V 
s 1% o prepinoc I je p?opnut do poloby „«£*'' (konlrolnf id* 
rovko zosunuta). 



OrnaCenI 
rntridho bodu 


V«llliost 

nom4r«n4 veli£iny 


MitAflo no 
roztohu Avomelu 


U1 


1,9 V St 


6Vst 


U2 


5,2 V St 


6 Vst 


U3 


28 V St 


60 V St 


U4 


26Vss 


30Vs$ 


11 


120 mA ss 


0,3 Ass 


12 


2.6 mA ss 


0.012 A ss 



10 mV 



Reading on the millivoltmeter: 

Mognitude of the transistor 
input resistance ^h11): 10 . 100 ohms » 1 kohm 

Accuracy of measurement; d: 10% up to 3 kohms 

d: 25 % up to 10 kohms 



Checking the powering voltages: 

The voltages ond currents con be meosured at the points In- 
dicated in the wiring diogram, using a suitable tost meter 
such os the AVOMET (Ri “ 1000 ohms per 1 V). The check is 
carried out with the tronsistor tester connected to a 220 V 
± 1 % mains voltage and with the switch I in the position 
"«e" (the test lamp inserted). 



Marking ol th« 
test point 


Magnitude oF the 
measured value 


Meotiirod with the 
AVOMET set to the 
range 


U1 


1.9 V A. C 


6 V A. C. 


U2 


5.2 V A. C 


6 V A. C. 


U3 


28 V A. C. 


60 V A. C. 


U4 


26 V D. C. 


30 V D. C 


11 


120 mA D. C. 


0.3 A D. C 


12 


2.6 mA D. C. 


0.012 A D. C. 
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LiST OF ELECTRICAL COMPONENTS 



Resistors : 


No. 


Type 


Valuo 


Mox. load 


u — 

Toleronce 


Standard CSSR 


R1 


corbon layer 


97 k£l 


0.1 w 


±l“/o 


WK 681 01 97k/D 


R2 


poteiuiometcr 


220 P. 


- 


- 


IAN 690 13 


R3 


potentiometer 


10 kii 


0.5 W 


- 


WN 694 02 lOk/N 


R4 


potentiometer 


220 S2 


- 


- 


lAN 690 14 


R5 


carbon layer 


100 a 


0.1 w 


^1% 


WK 681 01 100/0 


R6 


potentiometer 


3.3 


0.1 w 


- 


WN 690 01 3k3 


R7 


carbon loyer 


100 kii 


0.1 w 


=*=1% 


WK 681 01 Ml/D 


R8 


carbon loyer 


25 kii 


0.1 w 


±1% 


WK 681 01 25k/ D 


R9 


carbon layer 


25 kii 


0.1 w 


If 


WK 681 01 25k/ D 


RIO 


potentiometer 


3.3 kii 


0.5 W 




WN 690 01 3k3 
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Capacitor$i 



No. 


Type 


Value 


M<i». I>. C. 
voltage 


Toloranco 


Stondord CSSK 


Cl 


electrolytic 


50 


30 V 




TC 582 50M 


C2 


electrolytic 


250 ^rF 


30 V 


- 


TC 592 G25 


C3 


electrolytic 


250 fif 


30 V 


- 


TC 592 G25 


CA 


electrolytic 


250 fi? 


30 V 


- 


TC 592 G25 


C6 


paper 


0.22 juF 


160 V 


- 


TC 161 M22 


C7 


electrolytic 


SO fif 


30 V 


- 


TC 582 SOM 


C8 


electrolytic 


50 ftf 


30 V 


- 


TC 582 SOM 


C9 


electrolytic 


50 


30 V 




TC 582 SOM 



Other electrical components: 



Component 


Type — Volue 


Drawing No. 


Tube El, E2 


3NN41 




Glow tamp 


6 V.0.05 A 


IAN 109 12 


Selenium rectifier VI 




IAN 744 27 


Meo.surin 9 instrument M2 


10 mA. 50 mA DHR5 


1AP 780 55 


Measuring instrument Ml 


100 500 ^A DHR5 


1AP 780 56 


Fuse cartridge 


0.1 A.'250 V for 220 V 


eSN 35 4731 


Fuse cartridge 


0.2 A;'250V for 120 V 


eSN 35 4731 



MAINS f RANSFORMER Tt 

coil 




IAN 661 92 
1AK 622 95 


Winding 


Coil-lum number 


Conductor dia. In sq. mm 


LlA 


1.100 


0.112 


LIB 


1,100 


0.112 


Lie 


110 


0.160 


L2 


20 


0.100 


L3 


310 


0.280 


L4 


60 


0.160 



CHOKE COIL TZ IAN 650 26 

coll IAK 614 33 


V/ind>ng 


Coil-lurn numbo' 


Conductor dio. in »q. nim 


LI 


800 


0,300 



IB 



f RANSFORMER T3 
coil 




IAN 657 13 
1AK 617 07 


Winding 


Coil-lurn nu/nbor 


0 of th« wlr« in mrA> 


L1A 


150 


0.100 


LIB 


150 


0.100 


Lie 


1.S00 


0.100 


L2 


950 


0.300 


LID 


1,800 


0.100 


LIE 


150 


0.100 


L1F 


150 


0.100 



Note: Th« components marked 1AN . . . are specialty selected for application i n the instrument. 



ZKOUSbC TRANSI8TOR0 TBSIA £U 372 



Konatruk^ni z m 4 n y i 



PfepinaS funkci I md polohu ” 
rozSlfenu na ” oc. 



"ElOO 






E300 



Spr4vn6 znSiii poalednlho odstavce 
na 8tr« 10s 

Pfepinaf X pfepneme do polohy ozna- 

ieni "^B 50 o"* ”» “«■ 

fidle E odedteme bodnotu 
Pfepnutim pfeptnaCe I do polohy 
se pre8v«d<5ime, zda mdae 
spr6vn$ nastaveau hodnotu budioiho 
aap$ti. 



Sprdvad znSai. druh^ho odstavca aa 
etraaS 12 i 

Poteaclomatrea B (ptoplaad D v poloze 
a poteacionetr C v levA krajal poloze) 
aaatavioe ?o2adovaa4 kolektorov6 aapSti 
iadlkovaad s&i'idlem E a p^plaad D pfe- 
paeae do polohy 0. Po pfepauti pfeplaaSe I 
do polohy ozaadea6 "IjQg" odedteae hod- 
aotu aa a$iMdle E. Rozsah adf'idla 
ja 100 ^ neho 500 Tlato zpdaobem 
a^leae proaerit eelou zdvislost 



'•ROB 



« f (\). 



( ftovo ) 

PRAHA-CZECHOSLOVAKIA ;; 
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